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(54) COLOR FILTER 
(57)Abstract: 

PURPOSE: To obtain a color filter comprising a 
transparent substrate, light- shielding layer, colored 
layer, adhesive layer and transparent protective layer, 
and to improve adhesion property between the 
transparent protective layer and the light-shielding layer 

or the substrate while high transparency is maintained by / / \ / \ \ 
specifying the pencil hardness of the adhesive layer to — sK /' — R,— j~ 
<HB hardness. V \ / \ / f 

* CO CO 'ft 

CONSTITUTION: This color filter consists of a 
transparent substrate, light- shielding layer, colored 
layer, adhesive layer and transparent protective layer. 
The light-shielding layer consists of a resin containing 
dispersion of metal chromium, molybdenum, tantalum, 
aluminum, oxides of these, carbon or black pigment. The 

colored layer consists of a binder resin containing dispersion of various pigments. As for the 
adhesive layer, a material having <HB pencil hardness is used. The resin of the adhesive 
layer is preferably a polyimide resin having a polymer expressed by formula as the main 
structural unit. As for the transparent protective layer, a silicone-modified resin is preferably 
used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the light filter used for a liquid crystal display, a solid 

state image pickup device, etc. 

[0002] 

[Description of the Prior Art] Conventionally, in the light filter by which a shading layer, a coloring 
layer, an adhesion layer, and transparent protection layer were formed on the transparent substrate, as for 
transparent protection layer, properties, such as transparency, flat metaplasia, a degree of hardness, 
thermal resistance, and adhesion, are required. As such transparent protection layer, the acrylic resin 
shown in JP,3-251819,A, the epoxy resin shown in JP,2-228630,A, the polyimide resin shown in JP,61- 
24905,A, the silicone resin shown in JP,63-241076,A are known. 
[0003] 

[Problem(s) to be Solved by the Invention] It was difficult for surface hardness to become low if such 
transparent protection layer improves adhesion with a coloring layer or glass, and for there to be a 
relation that adhesion will become bad shortly if surface hardness is conversely made high, and to 
satisfy both properties simultaneously. 

[0004] On the other hand, when the shading layer aiming at the improvement in contrast of a light filter 
etc. may use a metal thin film, especially a metal chromium thin film and the modularization of such a 
light filter is carried out, the electrode-terminal section is formed in the transparent protection layer on a 
transparent substrate through adhesives. However, the above-mentioned transparent protection layer had 
a problem in the adhesion of jointing of between this metal thin film portion or the electrode-terminal 
section being weak, and obtaining a reliable light filter. 
[0005] 

[Means for Solving the Problem] Then, in such a light filter, in order to secure high transparency and to 
obtain a reliable light filter, this invention persons inquire wholeheartedly and come to offer this 
invention. 

[0006] Namely, this invention raises the adhesion of transparent protection layer, a shading layer or 
transparent protection layer, and a glass substrate, and transparency is very high and it aims at obtaining 
the light filter excellent in reliability. 

[0007] The purpose of this this invention is the light filter by which a shading layer, a coloring layer, an 
adhesion layer, and transparent protection layer were formed on the transparent substrate, and is attained 
by the light filter characterized by the pencil degree of hardness of an adhesion layer being below HB. 
[0008] Hereafter, this invention is explained concretely. 

[0009] The sheet which consists of glass or transparent plastics as a transparent substrate as used in the 
field of this invention can be mentioned. 

[0010] Although for example, metal chromium, a chrome oxide, molybdenum, a tantalum, aluminum 
and those oxides, the resin that distributed carbon and black pigment further are mentioned as a shading 
layer used by this invention, the metal chromium from shading nature, membrane formation nature, etc. 
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and a chrome oxide are suitable also in this. As a shading layer, a metal thin film, especially a metal 
chromium thin film are used well. Moreover, the shading layer which makes a resin and black pigment a 
principal component is also used well. 

[001 1] Moreover, as a coloring layer, the thing which distributed various pigments, or the thing which 
colored the resin with the color is common in the resinous principle as a binder. Although there are an 
organic pigment and an inorganic pigment in the pigment used here, especially an organic pigment is 
desirable. As an example of an organic pigment, it is a red pigment, for example. R-88, and 122, 144, 
146, 149, 168 and 177,202,209,216, as a yellow pigment As Y-17, 24, 83, 93, 94, 108 and 
109,1 10,138,147, and a green pigment As G-7, 36, and a blue pigment B-15:2, 15:3, and 15: -- as 4, 
15:6, and a purple pigment V-19, 23, 32, 37, etc. are mentioned. A pigment is usually contained in the 
state of distribution in a transparent resin constituent. 

[0012] In this invention, it is desirable that a coloring layer contains polyimide resin as a binder 
component. Although especially the polyimide resin used here is not limited For example, 3, 3', 4, 4'- 
biphenyl tetracarboxylic dianhydride and 3, a 3'-(4 or 4'-) diaminodiphenyl sulfone and 1, 3-screw (3- 
amino phenoxy) benzene, The diamine compound more than a kind chosen from 3, a 3'-diamino 
diphenylmethane, 4, a 4'-diamino diphenylmethane, a meta-phenylenediamine, 3, a 3'-diamino diphenyl 
ether, 4, and the group that consists of a 4'-diamino diphenyl ether is used preferably. 
[0013] As the formation method of such a coloring layer, there are the FOTORISO method, print 
processes, an electrodeposition process, etc., especially it is not limited to these methods. 
[0014] In this invention, it is important to use that whose pencil degree of hardness is below HB as an 
adhesion layer. As such an adhesion layer, the following [ HB ] are preferably used for the pencil degree 
of hardness of polyimide resin, for example. As polyimide resin, it is the following general formula (1), 
for example. 
[Formula 1] 



(-- Rl is a trivalent or tetravalent organic machine which has at least two or more carbon atoms among a 
formula, and R2 shows the divalent organic machine which has at least two or more carbon atoms What 
contains the polymer shown by) as a main composition unit is mentioned. 
[0015] As a concrete example of this polyimide, pyromellitic acid 2 anhydride, 3, 3'-(4 or 4'-) 
diaminodiphenyl-sulfone, 3, 3', 4, and 4-benzophenone tetracarboxylic dianhydride, 3, a 3'-(4 or 4'-) 
diaminodiphenyl sulfone, 3, 3", 4, and 4'-biphenyl tetracarboxylic dianhydride, 3, a 3'-(4 or 4'-) 
diaminodiphenyl sulfone, pyromellitic acid 2 anhydride and 3, 3", 4, and 4-benzophenone 
tetracarboxylic dianhydride, 3, a 3'-(4 or 4'-) diaminodiphenyl sulfone, 3, 3', 4, a 4'-benzophenone 
tetracarboxylic acid anhydride, and 3, 3' - () Or a 4, ^-diaminodiphenyl-sulfone and screw (3- 
aminopropyl) tetramethyl disiloxane, 3, 3', 4, and 4'-benzophenone tetracarboxylic acid anhydride, What 
made the polyimide the polyamide acid compounded from 3, a 3'-(4 or 4'-) diaminodiphenyl sulfone and 
3, a 3'-diamino diphenylmethane, screw (3-aminopropyl) tetramethyl disiloxane, etc. by heating etc. is 
used preferably. A polyimide may consist only of what is shown by the aforementioned general formula, 
and may be a copolymer with other structural units. Although the structural unit of a polyether amic acid 
and a polyester amic acid is mentioned as a typical example as a kind of structural unit used for 
copolymerization, it is not limited to these. 

[0016] Furthermore, it is the purpose which raises the adhesive property of**** which consists of a 
polyimide shown by the above-mentioned formula (1), and it is also possible to copolymerize the 
aliphatic diamine which has siloxane structure in the range in which thermal resistance is not reduced. 1- 
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5-mol% of the diamine component of the amount of copolymerization of the aliphatic diamine which 
has the above-mentioned siloxane structure is desirable from a heat-resistant field. 
[0017] The pencil degree of hardness as used in the field of this invention is the general parameter which 
shows the surface intensity of a paint film, and a pencil hardness tester (YOSHIMITSU energy machine 
incorporated company make, Type C-221) estimates according to JIS5400 using the Mitsubishi YUNI 
(Mitsubishi Pencil Co., Ltd. make) pencil. An error criterion hangs a 300g load on a pencil, and moves a 
sample top to it repeatedly 5 times. When 1 or less time of a blemish is accepted in a paint film front 
face while of 5 times, let the degree of hardness of a pencil be the surface hardness of the sample. Since 
the stress relaxation of the transparent protection layer which an adhesion layer minds by the bird 
clapper firmly, a shading layer or transparent protection layer, and a glass substrate is not made when 
this pencil degree of hardness exceeds HB (more than F), adhesion becomes bad. When a 
modularization is carried out by such light filter, it becomes the cause of generating of a trouble of the 
poor adhesion of the electrode-terminal section or poor adhesion of the seal section occurring, and 
dropping the yield of a product. There is such no trouble, the adhesion layer below HB can be of use for 
it, although it is hard, and in it, it can ease the stress concerning both layers well. Therefore, the pencil 
degree of hardness of an adhesion layer is below B still more preferably. The thickness of these adhesion 
layers is 0.01-0.5 micrometers. It is suitable. 

[0018] It is possible to carry out as a method of applying this adhesion layer by arbitrary methods, such 
as the spinner method, a roll coater, print processes, and a DIP book. 

[0019] Although not limited especially as transparent protection layer formed on the adhesion layer of 
this invention, in order for surface hardness to consider as a transparent high and protective layer, 
silicone modified resin is used preferably. Any are sufficient although contained in that by which Si 
atom is contained in a principal chain in a resin, the thing contained in a side chain and a principal chain, 
and a side chain as such silicone modified resin. 

[0020] As this silicone modified resin, it is a general formula (2), for example. 
R3pSi(OR4)4-p .... (2) 

(R3 shows an organic machine among a formula, R4 shows an alkyl group or an acyl group, and p 
shows the integer of 1-3.) Although denaturation silicone resin, such as alkyd denaturation silicone 
resin, epoxy denaturation silicone resin, acrylic denaturation silicone resin, imido denaturation silicone 
resin, polyester denaturation silicone resin, urethane denaturation silicone resin, phenol denaturation 
silicone resin, and melamine denaturation silicone resin, etc. is mentioned, it is not limited to these. A 
heat-resistant field to the flat nature demanded as a protective coat especially, crack-proof nature, 
chemical resistance, and imido denaturation silicone resin are desirable. 

[0021] Although the above-mentioned polymer (b) is obtained by hydrolysis of the alkoxysilane 
compound expressed with the above-mentioned formula (2) As this alkoxysilane compound, for 
example Methyl trimetoxysilane, Methyl triethoxysilane, a methyl tripropoxy silane, ethyl 
trimethoxysilane, Ethyltriethoxysilane, an ethyl tripropoxy silane, phenyl trimethoxysilane, Phenyl 
triethoxysilane, a phenyl tripropoxy silane, dimethyl dimethoxysilane, Dimethyl diethoxysilane, a 
dimethyl dipropoxy silane, vinyltrimetoxysilane, Vinyltriethoxysilane, a vinyl tripropoxy silane, vinyl 
methyl dimethoxysilane, Vinyl methyldiethoxy silane, a vinyl methyl dipropoxy silane, 3- 
glycidoxypropyltrimetoxy silane, 3 -glycidoxypropyltriethoxy silane, 3-glycidoxy propyl tripropoxy 
KISHISHIRAN, 3-glycidoxy propylmethyl dipropoxy KISHISHIRAN, 3-methacryloxypropyl 
triethoxysilane, 3-methacryloxypropyl tripropoxy silane, 3-methacryloxypropyl methyl dipropoxy silane, 
3-methacryloxy propyl methyl dimethoxysilane, 3-methacryloxy propyl methyl diethoxysilane, 3- 
mercapto propyltrimethoxy silane, 3-mercapto propyl triethoxysilane, 3-mercapto propylmethyl 
dimethoxysilane, 3-mercapto propylmethyl diethoxysilane, 3, 4-epoxycyclohexyl trimethoxysilane, 3, 4- 
epoxycyclohexyl triethoxysilane, 3, 4-epoxycyclohexyl methyldiethoxy silane, 3, and 4-epoxycyclohexyl 
methyl dimethoxysilane etc. is mentioned. These alkoxysilane compounds can also be combined and 
used. Methyl trimetoxysilane, methyl triethoxysilane, a methyl tripropoxy silane, ethyl trimethoxysilane, 
ethyltriethoxysilane, an ethyl tripropoxy silane, phenyl trimethoxysilane, phenyl triethoxysilane, 
dimethyl diethoxysilane, and these polymerization objects are used especially preferably. 
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[0022] Moreover, although especially imido denaturation silicone resin is not limited, the above- 
mentioned hydro lyzate (a) or this partial condensate, and the polymerization object obtained from a 
copolymer with the following imido precursors (c) are mentioned. The amic acid obtained as an imido 
precursor (c) at a reaction with the amine expressed with tetracarboxylic dianhydride and the following 
general formula (3) is mentioned. 
[0023] 

H2 N-(CH2) m-SiRl n3(OR2)-n .... (3) 

((m shows one or more integers.) In Rl, an alkyl group or an aryl group, and R2 show an alkyl group or 
an acyl group among a formula, and n shows the integer of 0-2.) 

Although tetracarboxylic dianhydride aliphatic and aromatic as tetracarboxylic dianhydride is mentioned 
and it is not limited below, for example Pyromellitic acid 2 anhydride, 3, 3', 4, 4'-benzophenone 
tetracarboxylic dianhydride, 2, 2\ 3, 3'-benzophenone tetracarboxylic dianhydride, 3, 3', 4, 4'-biphenyl 
tetracarboxylic dianhydride, 3, 3', 4, 4'-diphenylsulfone tetracarboxylic dianhydride, 4 and 4' - 
OKISHIJI phthalic-acid 2 anhydride, 2 and 3, 5-TORIKARUBOKI lion clo pentyl acetic-acid 2 
anhydride, 1, 2 and 3, 4-cyclobutane tetracarboxylic dianhydride, 1, 2 and 3, 4-cyclopentane 
tetracarboxylic dianhydride, etc. - mentioning --**** These tetracarboxylic dianhydride can also be 
combined and used. 

[0024] moreover, as an amino compound expressed with the above-mentioned formula (3) For example, 
3-aminopropyl trimethoxysilane, 3-aminopropyl triethoxysilane, 3-aminopropyl tripropoxy silane, 3- 
aminopropyl methyl dimethoxy silane, 3-aminopropyl methyldiethoxy silane, 3-aminopropyl methyl 
dipropoxy silane, 3-aminopropyl ethyl dimethoxy silane, 3-aminopropyl ethyldiethoxy silane, 3- 
aminopropyl ethyl dipropoxy silane, 3-aminopropyl dimethyl methoxy silane, 3- 
aminopropyldimethylmethoxysilane, 3-aminopropyl dimethyl propoxysilane, etc. are mentioned. These 
amino compounds can also be combined and used. Methyl trimetoxysilane, methyl triethoxysilane, a 
methyl tripropoxy silane, ethyl trimethoxysilane, ethyltriethoxysilane, an ethyl tripropoxy silane, 
dimethyl diethoxysilane, phenyl trimethoxysilane, phenyl triethoxysilane, and these polymerization 
objects are especially preferably desirable. 

[0025] Moreover, surfactants, such as a silicone system and a fluorine system, can also be added in order 
to raise application nature. A silicone system surfactant is used preferably especially. As a method of 
applying this transparent protection layer, it is possible to carry out by arbitrary methods, such as the 
spinner method, a roll coater, print processes, and the dipping method. 

[0026] A light filter can be obtained by forming a transparent electrode by conventional methods, such 
as vacuum evaporationo or sputtering, on the transparent protection layer formed in this way. It is not 
limited especially as a transparent electrode used by this invention, but the transparent substrate and 
transparent electrode which are usually used can be used. 
[0027] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is 
not limited to the following examples. 

[0028] 614g of N-methyl-2-pyrrolidones is put into the 21. flask of example of reference 1 (manufacture 
of polyimide precursor) 3 TSU mouths, and it is N2. The 3 and 3'-diaminodiphenyl sulfones 49.65g and 
4 and 4'-diamino diphenylmethane 39.66g were added under aeration, agitating. The temperature up of 
3, 3', 4, and the 126.16g of the 4'-benzophenone tetrapod carvone diacid anhydrides was carried out to 
50 degrees C after 20-minute churning in the place which added gradually and was completely dissolved 
with some N-methyl-2-pyrrolidones. It agitated for 3 hours, carrying out temperature control to 50 
degrees C. 1.66g maleic anhydride was added for end manufacture, and it agitated for further 1 hour. 
After leaving it at a room temperature one whole day and night, it diluted with the mixed solvent of 
NMP and an ethylene glycol monobutyl ether to 11% of solid-content concentration, and the polyamide 
acid varnish which is a polyimide precursor was obtained. 

[0029] 13 lg of N-methyl-2-pyrrolidones is put into example of reference 2 (manufacture of imido 
denaturation silicone resin) round bottom flask, and it is N2. 60g of benzophenone tetracarboxylic 
dianhydride was taught under aeration, agitating. After lowering inside ** to 6 degrees C by the ice 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/22/03 



Page 5 of 7 



bath, 3 -aminopropyl diethoxysilane 71g was dropped. After the dropping end, it agitated at the room 
temperature for 3 hours, and the brown solution (d) was obtained. 

[0030] Moreover, methyl trimetoxysilane 290g was put into another round bottom flask, it agitated and 
ice-cooled, and inside ** was made into 6 degrees C. 1 15g of acetic-acid solution was dropped at 30 
degree C or less of inside ** 0.1%. After the dropping end, churning was stopped and the solution (e) 
was obtained, after removing the ice bath and agitating for 3 hours. 

[0031] Ethylene-glycol-monobutyl-ether 50g and 0.28g ( M De Dis Perlon" #1610 (made in Kusumoto 
Chemicals)) of silicone system surfactants are taught to a flask, and it is N2. It agitated for 1 hour, 
carrying out aeration. (Solution d) 15g manufactured in the example 2 of reference next and (Solution e) 
37.5g manufactured in the example 2 of reference were added, it agitated for 1 hour, and imido 
denaturation silicone resin was obtained. 

[0032] On the glass substrate which prepared the chromium shading layer by which example 1 
(production of light filter) pattern processing was carried out, pattern formation of the coloring 
polyimide layer containing a heat-resistant pigment was carried out by the photolithography. On the 
glass substrate which prepared the coloring polyimide layer, the polyamide acid varnish prepared in the 
example 1 of reference was applied by the spinner, and the polyimide adhesion layer was prepared by 
about 0.1 -micrometer thickness. Furthermore, it is about 1 micrometer at the imido denaturation silicone 
resin prepared in the example 2 of reference on this polyimide adhesion layer. The transparent protection 
layer of thickness was prepared and the light filter was produced. The semi cure and this cure of the 
adhesion layer at this time and transparent protection layer were taken as the following conditions. 
[0033] 

Semi cure: For 100 degrees C and 30 minutes, for hot blast oven book cure:300 degree C and 60 
minutes, hot blast oven. [0034] 614g of N-methyl-2-pyrrolidones is put into 21. flask of example of 
reference 3 (manufacture of polyimide precursor) 3 TSU mouths, and it is N2. The 3 and 3'- 
diaminodiphenyl sulfones 47.68g and 4, 4'-diamino diphenylmethane 38.07g, and screw aminopropyl 
tetramethyl disiloxane 3.98g were added under aeration, agitating. The temperature up of the 126. 16g of 
the 3, 3', 4, and 4'-benzophenone tetracarboxylic acid anhydrides was carried out to 50 degrees C after 
20-minute churning in the place which added gradually and was completely dissolved with some N- 
methyl-2-pyrrolidones. Carrying out temperature control to 50 degrees C, 1.66g maleic anhydride was 
added for the end manufacture agitated for 3 hours, and it agitated for further 1 hour. After leaving it at a 
room temperature one whole day and night, it diluted with the mixed solvent of a N-methy 1-2- 
pyrrolidone and an ethylene glycol monobutyl ether to 11% of solid-content concentration, and the 
polyamide acid varnish which is a polyimide precursor was obtained. 

[0035] The light filter was produced completely like the example 1 except applying the polyamide acid 
varnish prepared in the example 3 of example 2 reference, and forming an adhesion layer. 
[0036] The light filter was produced completely like the example 1 except using the polyamide acid 
varnish changed and prepared to the biphenyl tetracarboxylic dianhydride of the mol [ tetracarboxylic 
dianhydride / 4'-benzophenone / 3 in an example 1, 3', 4, ] equivalent as an acid anhydride of the 
polyimide precursor component for example 3 adhesion layers. 

[0037] 131g of N-methy 1-2-pyrrolidones is put into example of reference 4 (manufacture of imido 
denaturation silicone) round bottom flask, and it is N2. 60g of benzophenone tetracarboxylic 
dianhydride was taught under aeration, agitating. After lowering inside ** to 6 degrees C by the ice 
bath, 3 -aminopropyl diethoxysilane 71g was dropped. After the dropping end, it agitated at the room 
temperature for 3 hours, and the brown solution (d) was obtained. 

[0038] Moreover, methyl trimetoxysilane 150g was put into another round bottom flask, it agitated and 
ice-cooled, and inside ** was made into 6 degrees C. 1 15g of acetic-acid solution was dropped at 30 
degree C or less of inside ** 0.1%, after the dropping end, churning was stopped and the solution (e) 
was obtained, after removing the ice bath and agitating for 3 hours. 

[0039] Ethylene-glycol-monobutyl-ether 50g and 0.28g ( M De Dis Perlon" #1610 (made in Kusumoto 
Chemicals)) of silicone system surfactants are taught to a flask, and it is N2. It agitates for 1 hour, 
carrying out aeration. Next (Solution d) 15g and (Solution e) 37.5g were added, it agitated for 1 hour, 
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and this imido denaturation silicone resin was obtained. 

[0040] The light filter was produced completely like the example 1 except changing the polyimide 
adhesion layer in example of comparison 1 example 1 to the imido denaturation silicone resin adjusted 
in the example 4 of reference. 

[0041] 131g of N-methyl-2-pyrrolidones is put into example of reference 5 (manufacture of imido 
denaturation silicone resin) round bottom flask, and it is N2. 60g of benzophenone tetracarboxylic 
dianhydride was taught under aeration, agitating. After lowering inside ** to 6 degrees C by the ice 
bath, 3-aminopropyl diethoxysilane 71g was dropped. After the dropping end, it agitated at the room 
temperature for 3 hours, and the brown solution (d) was obtained. 

[0042] Moreover, methyl trimetoxysilane 50g was put into another round bottom flask, it agitated and 
ice-cooled, and inside ** was made into 6 degrees C. 1 15g of acetic-acid solution was dropped at 30 
degree C or less of inside ** 0.1%, after the dropping end, churning was stopped and the solution (e) 
was obtained, after removing the ice bath and agitating for 3 hours. 

[0043] Ethylene-glycol-monobutyl-ether 50g and 0.28g ("De Dis Perlon" #1610 (made in Kusumoto 
Chemicals)) of silicone system surfactants are taught to a flask, and it is N2. It agitated for 1 hour, 
carrying out aeration. Next (Solution d) 15g and (Solution e) 37.5g were added, it agitated for 1 hour, 
and imido denaturation silicone resin was obtained. 

[0044] The light filter was produced completely like the example 1 except changing the polyimide 
adhesion layer in example of comparison 2 example 1 to the imido denaturation silicone resin adjusted 
in the example 5 of reference. 

[0045] In the light filter of example 4 examples 1-3 and the examples 1-3 of comparison, after carrying 
out pattern formation of the coloring polyimide layer and preparing a polyimide adhesion layer by about 
0.1 -micrometer thickness on it on the glass substrate which was able to prepare the chromium shading 
layer by which pattern processing was carried out, the pencil degree of hardness was measured on the 
glass substrate. Then, after forming transparent protection layer, this light filter was left under 80 
degree-Cx95% the atmosphere of RH for 100 hours, and the squares tape friction test was performed 
based on JIS-K -5400. A result is shown in Table 1 . 
[0046] 
[Table 1] 
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[0047] As shown in Table 1, the pencil degree of hardness of a polyimide adhesion layer was below HB, 
and the examples 1 -3 of all the results that carried out moist heat treatment after forming such 
transparent protection layer, and performed the tape friction test were good at ten points. However, in 
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the examples 1-3 of comparison, the pencil degree of hardness of an adhesion layer was more than F, 
and all the results of the moist-heat-treatment tape friction test after transparent-protection-layer 
formation were three or less points. 
[0048] 

[Effect of the Invention] Since the adhesion between the substrate of a light filter and the imido 
denaturation silicone resin used as a transparent protective coat can be raised certainly according to this 
invention, the light filter transparency excelled [ light filter ] in reliability highly very much can be 
obtained. 



[Translation done.] 
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